We have measured the magnetic correlations, susceptibility, specific heat, and thermal relaxation in the dipolar-coupled Ising system LiHo"Y& "F4. The 
I. INTRODUCTION
The diverse variety of glassy systems, the historydependent nature of their response, and the multiplicity of allowable ground states make it difficult to identify the salient microscopic properties of glassy behavior. One approach to this problem is to find a simple prototype that has many or all of the features of "canonical" glasses and yet is easy to characterize microscopically. With that intent, we report frequency-dependent magnetic susceptibility, specific-heat, thermal relaxation, and neutron-scattering is a better system to study in the context of randomly distributed dipoles.
In this paper, we describe magnetic susceptibility, specific-heat, thermal relaxation, and neutron-scattering experiments on LiHo& Y& F4 with x =0.67 0.46, 0.167, and 0.045. As a function of decreasing dipole concentration, the system is characterized by qualitatively different ground states: ferromagnetic (FM), spin glass (SG), and "decoupled cluster glass" (DCG) . This latter state, in the dilute limit, does not appear to freeze at finite temperature, and in view of the long-range nature of the dipolar interaction, is least expected. We show in Fig. 1 the magnetic phase diagram for LiHo"Y& F4 inferred from the current experiments as well as experience with other systems exhibiting both FM and SG states. 60', 40', 60', 80', open, in Evidence for magnetic ordering can also be obtained from the bulk ac susceptibility. We plot in Fig. 4 With further dilution, LiHo"Y& "F4 behaves very differently than expected for a mean-field dipolar ferromagnet. increasing distance of g from 2.0 X a . Solid lines are fits to the mean-field theory for a uniaxial dipolar-coupled magnet [Eqs. (9) and (10) ((,O, r) ) as g approaches two. These features set dipolar-coupled systems apart from ordinary exchange-coupled magnets. The "bow-tie" shape of the constant intensity contours of the diffuse scattering (also indicated in the inset of Fig. 16) corresponds to FM clusters in real space which are elongated parallel to the (Ising) c axis, along which the dipolar interaction is ferromagnetic, and pinched near their middles in the transverse directions, along which the dipolar interaction is antiferromagnetic. In the quasielastic approximation, the magnetic cross section for unpolarized neutrons' from Ising systems is 2 =a 1- l. 
